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EAST HARTFCRD DIKE

ﬁ@gﬁINENT DATA

oty s, - 2

Location Connecticut River, Bast Hartford, Connecticut
Area pro‘tect@dg B & 8 4§ & ¢ % % & & e & 8 8 8 ¥ 750 gcres

Timits of this contract « « « » « « (Stae 31450 to 99+40 and
(Sta. 170+00 to 241+ 15

Limits of previous dike construction (Sta. 99+40 to 170400
Blevations (above meen sea level)

Top of dike (near Green Terrace and Main Street . » L43.0

Top of dike (at Stas L7+73) « v v o o o o o « v «  L3.0

Top of railroad stop-log structure (at Sta. 98+00). L2,5

Top of railrosd stop-log structure (at Sta. 98+30)«  L0.7

(Dike constructed under previous contract between
Sta. 99440 and 170+00)

TOp Of dike (a‘t Sto.. 170‘4'00) 2 " 8 " 8 B 8 & s & 59.1

Top of dike (high ground near Brewers lLane and
Cen‘bralA‘ven‘ue) 4 & & o B % 2 v &+ & w s s ¥ @ 59.1

Embankment
Me.x i helgh't Of AikG 4w ¢ o o o o v s s o & & 37 feet

Total lengt'h of dike * # B 8 & 5 8 & a o 13,900 fee‘t

Total impervious £ill o o » o o ¢ o o + o 177,000 cu. yds,

Total pervious and random fill . « » & 838,000 cuas yds.

L

Totﬂl She@t plliﬂg a s 2 ®= & & + 2 a @ 52,800 5Q. ft.
Tobal riprep (hand placed). o+ Ce e 17,300 cu. yds.
TO‘tal g;ravel bedd ing s 8 £ & + & 2 0 w8 17 9 100 Clle de .

Total topsoil « « o o o o o s o » s s o « 34,500 cu. yds.
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Conerete Stop=Log Structures

Maximun height (above stop=log 81l1l) 4 4 o o s o s o » » 9 feet

Concrete Quantities

TO‘b&l.--.........-......... l,BOOOu.de.
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I, INTRODUCTION

Ao . AUTHORIZATION AND PAST REPORTS, =~ The flood protection work

for the sections known as the North and South Seetions is a part of the
local protection works for the Town of East Partford, Comnecticut. The
original project is included in the Comprehensive Plan of Flood Control
for the Conneeticut River as described in House Document No. L55, 75th
Congress, 2nd session, and is aubthorized under the Flood Control Aect,
approved June 28, 1938.

B.. NECESSITY FCOR THE PROTECTION. - An important ares of Rast

Hartford, consisting approximately of 750 acres north of the Hockanum
River and west of Main Street céntering about Connecticut Boulevard, was
inundated during numerous floods in the Comnecticut River including the
great flood of March 1936 and the slightly lesser f.lood of September 1938,
A pronounced bank divides this area, the lower portion being referred to
as the meadow and the upper as the terrace. Development on the terrace
consists of residences of medium class construction and several small
industries and commercial estaeblishments. Development on the meadow, ex-
cept along the Commectiout Boulevard which ¢rosses the meadow on a £ill
approximately level with the elevation of the terrace, is principally low
cost residenocé, small boat clubs, and a bulk o0il terminal. Gommercial
establishments of good construction are located on and adjacent to the
Connecticut Boulevard. The low meadow land would, without dike protec-
tion, be subject to frequent flooding. The flood protection covered in
this analysis completes encirclement of the arca, dike comstruction from

the railroad to station 170+00 heving already been completed,
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C. PROVISION FOR PUMPING FACILITIES. - The coustruction of the

protection works for the area just described will prevent the natural
surfece drainage within the area from reaching the Conneoticut and
Hockanum Rivers during high river stagess For the purpose of discharg-
ing the accumulated surface drainage including that from local storm
runoff from within the protected area and seepage through the dikes or
their foundations, and sanitery sewsge, throe pumping stetions are nec-
essarye The construction of the pumping stetions are accomplished under
geparate contracts. Discussion of the pumping stations in this Analysis
of Design is confined to the selection of sites and capacities.

D. CONSULTATIONS WITH TOWN, RATILROAD, AND OTEER OFFICIALS. -

Before and during the actuel design of the protective works, consulta-
'bioné were held with representative officials of the Town of East Hart-
ford, and the New York, New Haven and Hartford Reilrcad. The alignment
of the protective works, the drainage features, the disposition of under-
ground structures and river regulaticn works at and above the railrcad
bridge were the main subjects of discussion. Policies governing clear-
ances and other requirements of railroad stop-log structures as developed
thr ough cdnferences on past work were adhered toe. The finmal design for
these protective works have been prepsred with a vievf toward a minimum
distﬁrbance to existing developments and to cause minimum interference
with any fubture developments of the aresa.

E« DESCRT¥TION OF PROTECTION WOREKS, -

1. General. - Plate No. 1 shows the general location of this

projecte Two sections, known as the "Initial Fiscal Year 1939 Unit" and

"Fiscal Year 1939 Section," now completed, were recommended in a subproject



dated November 16, 1938, revised December 1, 1938, and approved December
23, 1938 by the Chief of Engineers, These sections were covered in
Analysis of Design designated as E.He2 and consists of dike protection
work from the railroad to a pdint 7060 feet southwarde The remaining
embankment necessary to complete the dike protection, known as the Noxrth
and South Sections, is covered in this Analysis of Designe

2+ North Section. - The North Section, an earth embankment,

starts at high ground near Main Street north of Green Terrace and projects
across the terrace and meadow in a westerly direction, and then bends
southerly and westerly, following the east bank of the Connecticut River
to join the "Fiscal Year 193G Section™ at the railroad embankwment. The
total lenglh of this section is about 6,785 feets. The top width is 10
feet and the maximum height is 30 feet. Ample foreshore is provided at
the river bank. C(Concrete abutments and sill, supporting a timber stop-
log barrier, provide passage of the Willimentic Branch of the New Tork,
New Haven and Hartford Railroad through the dike. A remp located at
Station 70+00 provides access to the foreshore.

3e BSouth Section. - The South Section begins at Station 170400,

the point where the dike bends easterly awey from the Counecticut River
to cross the swale and follow the bank of the terrace along the Hockanum
River, terminsting at high ground near the intersection of Central Avenue
and Brewer lane. The protection works is an earth embankment about 7,000
feet long, has a top width df 10 feet and a maximum height of 37 feet. A
conorete stop-log structure permits the passage of Main Street travelway

including a railroad track extension through the dike. An extended wing-



wall on the west side of the stop-log structure permits the continued use
of present development along Main Street. Three ramps are provided 1o
maintain access to lands out off by the dike comstruetion. For location,

and general plans see Plates Nos. 1, 31 to 15 inclusive.
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II., SELECTION OF ALIGNMENT AND TYPE OF PROTECTION

Ae.  SELECTED ALIGNMENT. - The aligmment adopted for the Horth

Section is the modified aligmment approved by the Chief of Engineers
January 11, 1939 and included in the report published as Senate Document
No, 32, 76th Congress, lst session, Ample foreshore is allowed for the
improvement of hydraulic characteristics of the river channel and for
the prevention of undermininglthe dike foundation. The alignment of the
South Section is essentially the same as set forth in the approved
.project. Deteils of construction and design caused only minor changes
in the slignment,

B. OTHER ALIGNMENTS CONSIDERED. = The former approved alignment

of the North Section followed the railrosd to high ground. Reexamination
of the flood situation of East Hartford after the 1938 flood indicates
that dameges to be anticipated exceed the original estimates and protec-
tion of the area north of the railroad is warranted., Further modifi-
cation was made in that greater foreshore requirements were necessary to
insure the safety of the embeankment and allow for a larger river chammel
aren.,

Alternate alignments were considered at Main Street, one crossing
on high ground at the intersection of Pitkin and Main Streets, and
another eliminating the U~bend in the dike west of Main Street., The
former alternative, although slightly less in cost, excluded valuable
property and involved an additional stop~log structure., The latter alw~
ternative compared unfavorebly in cost with the selected alignment and
had the disadvantage of poorer foundation and necessitated the filling

in of & large pocket behind the dike for drsinage,
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Ce SELECTION QF TYPES OF PROTECTIQON, ~ Pervious materials for

construction of an earth dike are readily available in abundance et the
8ite and impervious materials are within a ressonable hauling distance.
Furthermore, foundation conditions, required height of protection, and
aveilable space for permsnent construction meke an earth structure well
suited to the site, The use of & short section of concrete wall west
of Main Street is necessary because of clearance requirements around

existing structures.
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III. GEQLOGICAL INVESTIGATIONS

A., NATURE OF VALLEY, = The flood plain of the Connecticut.River;

within the area to be enclosed by proposed and completed levees, varies
in width from sbout 0,3 mile +to 0.8 mile. ‘The valley bottom stands
throughout mach of its extent at an elevation between 15 and_la feet
above mean sea level, In its easterly portion, bordering a terrace,
there is an elongeated depression or swele, at about Elevation 12, In
time of flood this swale serves as a natural floodway carrying flood
waters into the tributary Hockanum Rlver at a point near its confluence
with the Connecticut River. A large part of the flood plein area lying
between the swale and the river is highly developeds Bedrock is deeply
buried throughout the area,

B. METHOD AND EXTENT OF EXPLORATIONS, = Subsurface explorations

were made by means of dry sample borings, auger borings, and test pits.
In addition several 6=inch diameter borings, for undisturbed sampling,
were completed, Borings were made {1) to determine the character and
thickness of overburden forming the dike foundations, {2) to investigate
sediments in the Connectiocut River as a possible source of pervious
embankment material, and (3) to investigate materials to be excavated

in the storage pond adjacent to the proposed pumping station at the
swale near the Hockanum River, Several test plts were excavated to
investigate organic deposits occurring in the foundation at the northerly
end of the project, and to determine the character of fill materials
avallable for stop-log structure foundations at the railroad and highway
erossings. The location end rscords of these explorations are shown

on Plates Nos. L to 9, inclusive, entitled "Subsurface Exploretions”,
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C. SITE, = The dike, at its northerly and southerly ends, will
tie into & terrace formstion, comprised of fine, medium and coarse
sands This terrace is terminated on the west, adjacent to the flood
plain of the Commecticut River =mnd on the south, adjacent to the
Hockenum River, by e wellwdefined erosional slope or bank about 15
feet to 20 feet high,

Sediments beneath the flood plain, in their order of occurrencs,
are made up of (1) alluvial silt and send immediately below the surface,
{2) medium and coarse sand, and (3) glacial varved clay and silt,
Compact glaeciel till occurs bensath the wvarved clay and on the deeply
| buried rock, Throughout the swale section, at the northerly end of
the project, extensive organic accumulations'occuf. The top of the
varved clay and silt formafion, adjacent to the Commecticut River,
ranges between Elevations =15 and =25, Beneath the terrace formation,
adjacent to the Hockenum River, this same varved clay and silt formation
occurs at about Elevation 20, Several deep borings, mede to develop
the full thiclmess of these deposits, indicated that the underlying
rock surface dips btoward the east, and correspondingly that the thick-
ness of the eclay and silt formation increases in this direction. One
boring located in the Hockanum River valley penetrated this formetion
for a depth of 200 feet, without locating any essentislly different
material, whereas farther wesit, adjacent to the Conmecticut River,
borings showed considerably less thickness, The distribution of the
rvarious overburden materials is shown on Plates Nos. L to 9, inclusive,

D. NATURE OF EXCAVATIONS, ~ Excavations, exclusive of those re-

quired for embanlonent materials, will be made for toe treaches, drains



end storage pond, and stripping of topsoil throughout the Pfoundation
area. Excavations to & depth greater than usual will be required in
the foundation at the northerly end of the proje&t, in order to remove
unsteble deposits containing large amounts of organic material,
Excavation of the storage pond, involving approximately 127,000 cubic
yards will be carried to a depth of 6 to 12 feet in a very moist
deposit of silt énd fine sand,

E. SUBSURFACE LEAKAGE, - Seepage through the dike foundation will

be controlled by providing drainege, and held to a minimum by utilizing
to best advantage the nétural conditions supplemented by impervious
constructions, Vhere the alluvial deposits are sufficiently thick and
uniformly distributed to form a natural impervious blanket, no special
treatment is propossd except to provide drainage and adequate joining
of impervious dike blanket with the natural impervious soil. Where
these alluvial deposits have been partially eroded, causing the natural
foreshore bianket to be of inadequate quality, an impervious blanket
will be constructed, as for example in the stretch of dike between
Station 174+50 snd 184+50, Throughout the easterly end, adjacent to the
Hockanum River, the impervious dike cub~off will contect an impervious
varved clay and silt formation., A%t conorete stop-log structures, steel

sheet piling will be used,
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IV. FLOOD HYDRAULICS

A. DESIGH FLOOD. - The design flood on which the dike grade is

based is the meximum predicted flood reduced by the 20 reservoirs in-
c¢luded in the Comprehensive Plan. The determinstion of the maximum
predicted flood ls discussed in Appendix 1 of "The Report of Survey

and Comprehensive Plan for the Connecticut River," dated March 20, 1937.
It has a peak discharge at Hartford of 318,000 ¢.f.s., approximetely

10 percent greater than the maximum flood of record, See Section VII,
Paragraph A.

B. FREEBOARD, - The survey report proposed a uniform freeboard
of 3 feet for both concrete walls and earth embankment. This was based
on considerations of wave fetch and velocity. The Board of Engineers
for Rivers and Harbors recommended that, since the entire reservoir
plan might not be effective for some time, the earth section be raised
2 feet., The freehoard as designed is therefore & feet for the earth
dike and 3 feet for the concrete walls,

C. LOCAL CONDITIONS. « During major floods & portion of the

dischorge leaves the mein river cheannel, flows down the East Hartford
swale, and rejoins the river below East Hartford, thus dividing the
Town of East Hartford into two parts. It is estimated that in a majer
flood such as that of 1936 as much as 25 percent of the total flow at
| the time of peak discharge is by-passed through the swale. Upon com-
pletion of the entire proposed Bast Hartford dike, the flow dowm tho
swale will bo cut off, and all the flow will be confined in the main

river channel, between the Hartford dikes on the right side of the
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river, and the East Hartford dikes on the left. Flood stages between
the two cities and at points upstream will be somewhat higher because
of this confinement wntil the reservoirg are consbructed. These in-
creases in flood heights were considered in fixing the dike grades.
The Hartford dikes on the right side of the river are bsing con-
structed with a top elevation approximately 6 feet above the official
grades established by the Board of Engineers for Rivers and Harbors.
The additional costs of raising the elevation of the local protection

works is being contributed by the City of Hartford.
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V. LABORATORY AND FIELD INVESTIGATION OF SOILS

A, CLASSIFICATICN OF MATERIALS. = The Providence District hes

adopted a convenient system of soil classification having rigidly
standardized terms., In this classificetion soils are divided into

16 classes as shown graphically on Plate No. 12 and desoribed in Table
No., 1. Soils of uniform grain size are designated by even nunbers,
soils of wvariable gr#in size by odd numbers, and grain size limits of
materials follow the M. I. T. Classification except that size demarca-
tion between silt and coarse clay is not 0,002 mme. but varies from
0.006 . to 0.0006 mm.

B.  GRAIN-SIZE ANALYSIS. - Grain-size curves of samples were ob-

tained by sieve'and hydrometer tests run on representative samples for
each stratum encountered, generally in each exploration. These materials
were classified and grouped into sedimentary units ag shown on Plates
Nos. L to 9, inclusive, entitled, "Subsurface Explorations." Plates

Nos. 13, 14, and 15 show typical grain-size curves for‘the various mate-
rials selected for embankment use.

C. WATER CONTENT AND VOID RATIO. -~ Water contents and void ratios

were determined by means of paraffined soil cores. In addition, water
contents were determined by sealed jar semples representing foundation
strata and borrow areas.

D. PERMEABILITY. ~ Coefficients of permeability for foundation

and embenkment materiels were determined by falling head tests using de-

aerated water., This weter was obtained by spraying tap water into a

vacuum chamber, after the system developed by Bertram,
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TABLE NO. 1

PROVIDENCE SOTL CLASSIFICATION
UNTTED STATES ENGINEER OFFICE
PROVIDENCE, RHODE ISLAND

CLASS f DESCRIPTION OF MATERIAL
1 :Graded from Gravel to Coarse Sand. - Contains little medium sand.
2 ;Coarse to Medium Sand, - Contains little gravel and fine send.
3 fGraded from Gravel to Medium Sand. - Contains little fine sand.
i :Medium to Fine Send. - Contains little coarse sand and coarse silt.
5 ‘Graded from Gravel to Fine Send, - Contains little coarse silt.
6 tFine Sand to (oarse Silt. - contains littlie medium sand end medium
:+ silt,
7 fGraded from Grevel to Coarse Silt, - Contains little medium silt,
8 fCoarse to Medium Silt. - Contaling little fine sand and fine silt,
9 ‘Graded from Gravel to Medium Silt, - Contains little fine silt.
10 iMedium to Fine §ilt. - Contains little coarse silt end coarse clay.
, Fossesses behavior characteristies of silt,
106 :MBdium Silt to Coarse Clay. - Contains little coarse silt and
. medium clay. Possesses behavior characteristics of clay.
11 3Graded from Gravel or Coarse Sand to Fine Silt. - Contains little
, coarse clay,
12 :Fine Silt to Clay. - Contains little medium silt and fine clay
. (ceclloids). Possesses behavior characteristics of silt.
12¢ :Clay. ~ Conteins little silt, Possesses behavior characteristics
, of clay. '
13 fGraded from Coarse Sand to Clay. - Contains little fine clay
: (cqlloids). Possesses bshavior charecteristices of silt.
130 :Clax. - Graded from sand to fine clay (colloids). Possesses be-

., bhavior cheracteristics of clay.,
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E. CONSOLIDATION. - Consolidation tests were run on undisturbed

samples Li-1/1} in diameters obtained in ten 6" bore holes scattered
throughout the Hartford area. These ten bore holes sampled the same
general stratum of gray varved clay overlying red‘#arved clay and all
results were considered in the analysis. A special series of consclida-
tion tests were run with 3" diameter rings and loaded to 20 tons per
square foot to determine the preconsolidation loed for use in settlement
analysis, Consolidation characteristics for a typical semple are shown
on Plates MHos., 16 and 17.

F. SHEAR. -~ Shearing resistance of embankment materials was de-

termined by direct shear tests. After the sample had completely con~

solidated under the normel load, horizontal strains were gpplied at a

constant rate of 0,06" per minute., Typical results for the impervious
and pervious materials are shown in Plates Nos. 18 and 19.

Shearing resistance of the soft clay in the foundation was deter-
mined by means of unconfined compression quick tests on undisturbed
samples coated with vaseline to avoid capillary pressures. ﬁesults of
a typical test are shown in Plate No, 20, The clay was also tested by
direet shear and Plate No. 21 shows a shear test envelope obbained by
plotting all results of direct shear tests on the Hartford varved clay.

G. COMFACTION., - Compaction tests based on the Proctor analysis
procedure and on Terzaghits relative density method were performed on
impervious and pervious embankment materisls respectively. Plate Ho. 22
is a typical compaction curve for the impervious material. In addition
to preliminery tests on borrow materials, much date were available from

control tests giving compacted weights actually atteined with these same
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meterials in pervious embankment work. These data were considered in
compiling the compaction characteristics as summarized in Table No. L
entitled, "Summary of Materials Available,"

H., FILTER TESTS. - Model filter tests were run in Lucite tubes

to determine specification limits for a two layer protective filter be-
neath the toe drains. Table No. 2, entitled, "Results of Filter Tests,"
sunmarizes these investigations. Plate No. 23 shows grain-size curves
of the samples used in the tests. Plate No.’Eh shows recommended speoi-
fioations for the filter as derived from these tests.

I. OTHER TESTS. - Other tests ineluded specific gravity, organic
content as measured by loss on ignition, atterberg limits, and a special
series of consolidation tests run on peat from the swemp area at the
north section of dike.

d. SETTLEMENT, - Settlement of the dike will occur dus to con-
solidation of the sof't clay in the foundabion. Consolidation tests used
to determine the preconsolidation load iﬁdicate that in the past this
clay has carried a greater load then that of the present overburden.

The megnitude of this past load is represented by a former land surface

at about Elevetion 36, whieh is approximately the elevation of the present
bluff, It is fortunate-that the clay has been subjected to this past

load as it can be reloaded to the former load with only minor settlement
resulting. Only when the new load exceeds the past or preconsolidation
load is the settlement per wnit of load large. Settlements of this dike
in general arc minor as the new load is bub little above the preconsolida-

tion load.
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TABLE NO.2

EAST HARYFORD DIKE, EH.3 %o EH.5, INCLUSIVE
RESULTS OF FILTER TESTS

BASE MATERIAL

¥t

11

H

] : t
%ST . it FILTER MATERIAL - - i1 gﬁ‘“’ﬁg" : DU'S{;TION ' gpane ! SEARES
. t 1 VOID RATIO 13 s ] 3 VBID RAT 2t T 3 ] H
s SAMPLE : PROTOTYPE : IN PEST 1: SAMPLE - : PROTOTYIFE . IN PEST 1 : TEST s .
1East lﬁs.rt;’ﬂrd 3+ Foundatlon t1North Meadows : ' Y] ) : ]
1BA=Cl z silt H ::HF=30, L3R + River Sand . EX] B F t
1 t I : {(finer por- 1 b7 3} » 13 + {ooarser ] 0.38° - 16 H @ brs. H steble |
1Class 13-11 ¢ tionm) : 1:0lass 2 1 portiom) 1t 1 5 : .
tNorth Meadows ¢ : Y] t  Gravel t £ 1 ] t AL start of test base washed &l1ghtly Tnto Titier
1EF=-30, L3R : River Sand 11 Gravel Sample : Bedding t 1t t H tlayer urder influence of vibration. This due largel
2 1 (occarser t Ol 11 #1 F 1 {Upper 3 0.27 rr 0.8 2hrs, | stable .07,y unduly high acoumulation of volde at top of d
iClass 2 1 portiom) 1t Class 1 t limpit) t 1t 1 1 tfilter, .
1East Bartford 1 Foundatien * 1t t Gravel 3 1 1 t :Bage material showed cracking aleng bottom where in
tBA-C1h1, BL 1 8114 1 t1 Gravel Semple : Bedding 1 33 ' H toontact with filter, (Combination considered on border-
3 H ’ 1 (finer 3 Lok 1z F 1+ {Lower H 0.18 tt ek : 3 duys : stable 1line of stability,
1Class 1311 + portion) ] t1 Class 3-1 ¢ limit) [ 1t T 1 [
:Fast Hartford : Foundation 18 T T 1t 18,6 t 1day ¢ -sBase material penetrated filter at least 1/2 iu,
tBA-CLIA, Bl 1 511t t t: Gravel Smaple t Cravel s it - 35,8 ¢ 2days t FPartial :Sample reduced in length to inordase gradient and in-
L [ + (finer 1 Lk ] #3 t TBedding t 0.3 t2 + "5 days : Fellure ioreased disturbance of base noticed,
iClass 13-11 ¢ portiom) 3 iz Class 1 t 3 1z 1 Total % H : . )
1Eeat Hartlord t Foundatlon ¢ s 1 Gravel 3 T ] T tFeilure appeared al start as baze material waszhed through
5 1BA~C11, BL t 8ilt : 1.6 :: Gravel Sample : Bedding : Moderately 1t 2l ' g a ' opatl ifilter layer and was scoelerated by vibration, At end of
: 1 (finer ' . 11 1 (upper : dense 1t s 8y, UT®  test base material was distributed through filter and
:Class 1%11 - 1 vportlon) e + limit) t 11 H 3

tapprox. 50 gms. had washed through intc pam.
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Plate No. 25 shows an analysis for settlements af the Main Street
stop~log structure. The original highway fill was gradually installed
from 1875 to 1932 and is assumed to have reached ultimate settlement.
Recent fill, added on the west side in the period of 1932 to 19hLO, is
st1l1l séttling. Additional loads contributed by dike and concrete wall
will result in further éettlement. This plate shows simplified rec-
tangular loads, triangular loads, and line loads used to approximate
the actual loadings. Stresses due to these simplified loadings were
computed from charts besed on the theory of slasticity prepared by
Jurgenson, Nemark, and Padum, and are plotted in the stress diagrams

in the lower half of the plate. Settlements were then computed from

the relation An = B0 &P g
‘ l+e
where AH = settlement

H = thickuess of clay

A:p

n

load inerease determined from stress diagrams

ay = goefficient of compressibility determined
from consolidation tests

s = void ratio of clay
From the results of numerous consolidation tests on the Hartford clay,
average values of ay were determined as:
For loads greatsr than the preconsclidation load: 1.2 x 1072 em2/gm.
For loeds less than the precomsolidation load: 6.6 x 1072 cm?/gm.
The term LQ\vpH represents an eres function on the stress diagram. Appro-
priste areas were determined on Plate No. 25 and combined with the

proper value of ay to give the setilement.
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Rate of se%tlement is based én actual rate observed at the South
Meadows Station of the Hartford Electric Company which rests on 50 feet
of this same clay. The rate at the Main Street stop-log structure was
adjusted for a thickness of 100 feet of clay in proportion te the squares
of the thickness.

The final settlement is compésed of ‘two parts: that due to the
recent £ill and that due to the new dike and wall., Pletes Nos., 26, 27,
and 28 show the combination of these two influsnces into a final time-
settlement curve for 3 points at ends and cznter of the concrete structure.

Information on available records for settlnmént of the highway fi1l
was sought from city officials and the highway department. None were
available., However, weter mains have been functioning in this fill since
1890 and have exhibited no leaks due to merked sebtlement. From this
information it is considered that settlements comdyuted for the stop-log
structure reprosent a reascnable estimate.

Settlements have been estimated at othar poiniis on the dike as
shown in Table No. 3 entitled, "Estimated Sebttlements.”" These settle-
ments vary with the thickness of clay and all are relatively minor.

X, STABILITY. - A stability problem exists in the south portion
at the stop~log structure where the dike rosts on the flood plain on
both sides of Main Street. Here a 32-foot dike is founded on about 5
feet of sand beneath which is 100 feet of soft clay. The clay is
divided into 2 layers with red clay underlying e gray clay, The gray
clay is slightly weaker than the red clay and in analyzing the stability

of this section, failure surfaces have been comsidered for a deep slide
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ESTIMATED SETTLEMENTS O Q/_ DIKE

TABLE NO.

3

EAST HARTFORD DIKE, EH. 3-5

. as

T BEIGAT : TRICKNESS : THICKNESS ¢ ESTIMATED
POINT : oF ¢ OF OF + ULTIMATE
| DIKE CLAY OVERBURDEN : SETTLEMENT*
Stetion L5+00 ¢+ 38t 100t 2t : 6"
1 :+  Assumed ¢ z
Stetion 65+00 27t 651 : 3yt t gt
Stetion 90+Q0 27! 20t 3l : on
Stetion 189+00 : 25! 60 ¢ 35t : 8"
Station 19%+50 : 39! 801 0 + 1"

+
*

Mein Street Stop-Log Structure

(see detailed estimate)

.

West End of Wall:

.
H

- 1001 - L-1/2%
Center of Fill - 3 100" - : 2.1 /0"
-+ 100 - z-1/2"

East End of Wall:

All values *

- 1 -
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passing to the bobttom of the gray clay. Plate No. 29 shows the results
of & stability analysis by the Swedish Method of sliding surfaces for

& section similar to that finally adopted. The factor of safeby is
given for 2 cases ranging from 1.0L to 1.39 depending upon the average
shearing resistance of the clay. The lower value ocorresponds to shear-
ing resistance of the clay of 0.28 tons per square foot which is an
average of unconfined compression tests. It is reasonsbly certein that
the clay has et least this strength as this amount is needed to maintain
eQuilibrium on exlsting slopes of the bluff, The higher value corre~
sponds to an average resistance in the clay of 0.375 tons per square
foot which has been taken as a conservative average of direct shear

test results (see Plate No. 21), The best estimate of stability factor
of safety lies between these two values given. The effects of several
other types of berms were also analyzed. Plate No. 3L shows the adopted
section which employs a foreshore berm whose weight provides resistance
against overturming.

A similar stability problem ocours at Station 193+60 where the
dike crosses the lowest portion of the flood vlain and rests directly
on 85 feet of the same soft clay. At this point berms have been added
on both sides of the dike to maintein stability. Stability facltors
of safety for this case are approximetely 1.1 for rapid drawdowm on
the riverside and 1.2 for steady seepage on the landside. Both values
are for the lower shearing resistance of the clay of 0,28 tons per
square foot and will be higher for the upper wvalue of 0.375 tons per

square foot,
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L. BORRCOW AREAS, - Two borrow asreas are proposed as showm on

Plate No. 10, entitled, "Borrow Areas.”

Borrow Area "A" located in the Connecticut River bed north of the
railroad will be the available source of pervious materials for embank-
ment construction. This area was previously used in the construction of
North Meadows Dike, Hartford, on the opposite side of the river. These
river sediments arc composed of coarse to fine sand, Classes 2 and l,
interstratified with beds of mixed materials graded from gravel to fine
sand and coarse silt, chiefly Class 5. They occur to a depth of 5 to
15 feet below the river bottom. The quantity aveilable is far in excess
of that required for construction. Cross sections of these areas are
shown on Plate Na, 11, entitled, "River Cross Scctions.”

The principal source of impervious materials is Borrow Area "E"
located in a thickly wﬁoded section approximately 4-1/2 miles east of
the center of oporations. The formation is composcd of compact, mixed
materials graded from gravel and coarse sand to fine silt, chiefly
Classes 9 and 11, The natural water content is only slipghtly above
that necessary for maximum compaction. ¥This pit ﬁas used on construe-
tion of East Hartford Dike, Item EH.2, in 1939~ 1940, No trouble
should be expericnced in placing this matcricl. The quantity aveilable
is in excess of that required for congtruction.

An additional source of materisl is the excavation for the storage
pond in the south portion of the dike., This area contains a flood plain
deposit of silt, Clesses 8, 10, and 1%- 11, The matural water content

is very high, sbout 38 percent, vhich is approximetely 1l percent above
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SUMMARY OF MATERTALS AVAILABLE

"TABLE KO, 4

SITE _ EAST EARTFORD DIKE, EH,Z%wS

ESTIMATE KO, 2 DATE N

DECEMBER 26, 1940

MATERTALS REQUIRED

MATERIALS AVAILABLE

: COWPACTION CEARACTERISTICS

Dredgaed o stookpile; Fill Meass

havled inte plave ¢

i ww

L T

H
z
1
3
1
3

L]

w onln w e

Properties when compactéd - ocbtained fran tests on simlliar materlal in Borrow Area "C¥

i

: sQUANTITY, & [ PEMMEABTLIEY : ANGLE OF 3
TYPE : Qgﬁ“ggf-. SOURSE : CU. YDS.: CLASS AND TYPE :  COEFFICIENT :INTERNAL FRICTION: ATER : OORPAC VETCHY, & . NATURAL
. CU.TLS. ZXCAVMFAS.: 2k = CM.SEC. x 1073 . 4 : CONTENT, ¥ :  LBS. PER O, FT. , UATER CONTERY
% H 3 H . H . 3 H 3 4
Impervious + 214,000 : Ample 1 Cobesiwe glasial +ill 1Range 0,003 to 0,1 ;Range 26° - 35° iRange 8 to 11 :Range 121 to 13}, 1 Bangs 8 to 15
I tFill Meas.: Borrow Area “EY 1250,000+ 3 Classes 9, 11 & 11-13 1AVgs of 8 tests 0.02:Avg. of 5 tests : Avg. 9.5 1Avg, of 62 teats 127.7 1 Ave. of L6 tests
(Riverside blanket : . T s 3 + 299 301t : 1 i ' 12.0
on diks) 1 220,000 1 [ H t Based:on prelim. labomabory tests plus field wesulte
1 Exoav, 3 t H : : obtaised on E. Hartfoxd, 1939 Section EH.2 [}
t+ Meas, 1] 2 [ 2 H 1 5 ]
Porvious T 3 [ ifoarse o Hedium sSand : t Basodion prelim, laberatory tests plus field results
T{Body of Dike) 1 : : Ample Clamses 2, L2 & t 3 ¢btained on E. Hartford, 1939 Section EH,2 and
: 3 : t ' : : 3 No. Headows, 1930 Section Ht, N t
North Portion : 437,000 : Borrow Area "m" When:dredged directly into 1Range 180 to 560 T o 1 tBange 92 = 10 1
redged Into place :M1l Meas.: from Conn, River place and wlthout rolling, 1t Ave. 250 : 37 - 01 t - Avg, 100,0 H -
o : 1 ~When:hauled 1utc place and iRange %5 €6 110 T o . Range 100 - 116 T
South Portion 1 220,000 P compasted by rolling, Avg. T0 t E =T Avg. 109 s -- -
1 : s
4 3 1
t H
1

¢+ Storage Pond
:+ Excavation
t Borrow Area "'

I

:Flood plain ailt,
108,000+ :Classes 8, 10 and 13-11,

H
H
1
4
H
1
H

0.001 to 0,01
Estimated

25° - 0

: t
sRange 18 to 3L : Range 80 to 102

r Avg. 2L.5

tural water content.

Avg, of 18 tests 93

: ' P H
Material to be placed in spoil bems and foreshore blanket witmout particular compaotion requirements,

1 Range 19 to 67
t Avg, 38.5

H

and rolled, £ 657,000
) :  Tota
Eisc, Fill | B
Unoompacted imper- : 63,000
vicug foreshore :Fi11 Weaa,
blanket, Ste.l17L-185:
and berms each side : 75,000
of Maln 8t, & at t Excav,
Sta. 193, t Meas,
3
Topsoil t
¥orth Portion : 20,000
1
South Portion r 17,000
H
3

Borrow Area ™"
1

Full eanpaction not feasidblé due to high na

¥

1
t Storage Pond Ex-

roavation Borrow Area :

W

I RO RS C e

H

H

Ample ¢
t

t

120,000 + ¢
T

1

“ % an s ke owowe s
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optimum. Results of grain~size tests and a’typical compaction test are
shown on Plates YNos. 15 and %0 respectively.

Amounts of metverials available and their suitability are summarized
in Table No. L. Grain-size curves of typical meterials in Areas "A" and
"E" are shown on Plates Nos. 13, 1L, and 15. |

M.  FOUNDATION CONDITIONS. - The major portion of dike is founded

upon the flood plains of the Connecticut and Hockanum Rivers where the
foundation can be divided into five general layers as follows:

1. A natural silt blanket from 1 to 20 feet thick forms the
uppermost stratum. This is composed of random impervious silty sands
and silts, Classes &, 6-8, 10, and 1%~ 11, Coefficient of permeebility
range is 0,01 to 2.5 x IO'A cm/%ec. Where this blenket ig of substan-
tial thiclmess, it will effectively reduce underseepage.

2. Beneath this silt blanket is a fairly continuous layer of
rendom pervious material comsisting of fine silty sand, Classes L and 6.
Coefficient of permeability range is 1.0 to 15 x 107k cm/sec,

3 Below the random pervious stratum is a pervious layer of
medium to coarse sand which commumicates with the sand in the bed of the
- river. This layer is continuous under those secltions of dike on the
flood plain and counsists of Classes 2, L, and 9- 5, Coefficient of
permeability range is 25 to 100 x 10“‘u om/sec.

L. The thickest foundstion depositv is a stratum of soft
varved clay varying from 20 to 120 feet thicli. It has a nstural void
ratio of about 1.5 and its water content of L0 to &0 percent is about
equal to the ligquid limit. Results of typical tests for consolidetion,
unconfined compression, and direct shear are shown on Plates Nos. 16, 17,
20, and 21 respectively,
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Values of the preccnsolidation load, determined from consolidation
tests, show that in the pest this clay supported a load greater than the
present overburden., The former load carried by the clay has been esti-
mated as that due to an old land surface at elevation 36 which represents
a continuation of the present bluffs on which the City of East Hartford
is loceated. |

5.  The bottom soil ldyer is 2 thin stratum of compact glacial
till overlying rock.

At the north-portion of the project, approximately between Stations
LO+00 and 53%+00, the dike crosses a swamp where the surface deposit is
a layer of soft peat from 5 to 12 fect thick, This peat is exptremely
compressible and possesses a very low shearing resistance, The natural
water content ranges from 100 to 212 percent and the organic content
as measured by loss on ignition ranges from 20 to 60 percent. This peat
is a very umstable foundation meterial and will be completely removed
from within the confines of the dike. ,

At both ends of the project the dike becomes a low embanicment run-
ning across the present bluff, Here the clay is reletively close to the
surface and is overlain by an overburden of pervious to randem pervious
sand.

The railroad £ill is composed of a modium sand, Classes 2 and U,
and is reasonably compact. Borings on the sides of This fill consistent-
1y encountered riprap and large stone a few feet below the surface, The

railroad grade has been raised in past years and it is probable that this

stone served as facing on the original embankment.
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The east side of the Main Street fill beneath the highway is a
moderately compect sand which was uged in construction of the origineal
roadwsy and street car embankment. In recent years this f£ill has been
extended by dumping rubbish on the west side. The outer portion of the
west edge is a loose rubbish i1l whiech will be removed to solid material.
The inner portion of the fill is composed of silty g;ravel; clay, and some
silt, with occasional pockets of rubbish. This inner section of the fill

is more compact end will be satisfactory for the light load of the wall,
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VI. EARTH EMBANKMENT DESIGN



" VI, EARTE EMBANKMENT DESIGH

A MATERIALS AVAILABLE, ~ The materials aveilable for embankment

construction end their suitability have been discussed in detaill in
Section V, Paragraph L,

B. ECONOMY OF CONSTRUCTIOW, - Borrow ares investigations and

construction costs based on dike construction by this District in Hartford

and East Iartford, Connecticut, indicate that pervious borrow meterial

can be obtained most economically by dredging from the river. Factors

contributing to the selection of dredged borrow material are noted below,

1. The source of borrow material for the pervious embanlkment
is located conveniently in the bed of the Conneecticut River adjacent to
the dike,

2, Ample water is available for sluicing opsrations.,

3« Water content of the material does not effect the con=
tinuity of operations as would be the case with rolled material from
borrow pits on sheore,

L. All meteriels sluiced are used to the best advantage.

D There is insufficient volume of borrow material for
rolled pervious embankment within reasonable access, except in the
terraces north and south ¢f Bast Hartford. The river terraces are not
a desirable source as this land is valuable for raising tobacco end for
housing developments which are rapidly spreading due to activity of aire
eraft plants in Bast Hartford,

6, The materials from the river bed will have a more favorable
coefficient of permeability, thus rendering the dike safer by rapid
drainage,

The pervious materials dredged from the river bed are limited to

- 26 -



Borrow Area "A", the available material in the river bed below the
Memorial Bridge being reserved for construction purposes in Hartford.
The method of construction anticipated for the "North Seotion" includes
pumping of dredged materials directly to the dike, raising the embank=-
ment in layers and allowing the fill to drain with a minimum of spreading
or compacting operations. In this method excess water and fines will be
wasted over a wasteway and deposition of meterials will be controlled,
if necsssary, by baffles, Sluicing directly into the dike is not conw=
sidered practicable for the "South Section” due to the distance from

the river and dredged sand will be stockpiled and then hauled and placed
in the embaniment by rolled fill methods.

It is estimated that about 25 percent of the material excavated
from the sforage pond, which is the portion lying above the normﬁi water
table, will be placed as rendom fill in the embankment section. An
allowance for e shrinkage of about 15 percent has been made in the
estimate, The remsining material below the water table as stated in
Section V, Paragraph L, contains a high water content and éast experience
indicates that the ﬁaterial cannot be economically or properly compacted.
It is planned however to utilize this meterial for the spoil berms which
have been added on each side of Main Street and between Stations 192+00
snd 194400 to increase dike stability. This material will mlso be usgd.
in an impervious foreshore blenket betwéén Stations 17L+50 and 184450,
For these uses complete compaction is not ﬁecessary for stéﬁility and thé
meterial will be placed without rolling'otherrthan that contributed by
trucks and bulldozers in the placing end spreading operations,

Ce GENERAL DESIGH AND CRITERIA, - Theé design of the embenkment in

general is based on standard»sections“adopfed by the Providence District



and found to be particularly suitable for this Connecticut River aresa,
The standard sections were adopted after considerable stability analyses
determined that they were stable under the worst possible conditions of
sudden drawdown of river, lubrication of soil particles in the riverside
slope and inappreciable cohesion betwsen the particles., ‘The dike founded
‘entirely on soil will consist of a large volume of sand dredged from the
Connecticut River provided with an impervious rolled fill blenket on the
riverside face contacting either a horizontal blanket or cutoff at the
riverside toe of dike, A small rolled filled section of random material
from the cutoff trench and storage pénd excavations will provide a
transition from the blanket to the pervious section, Typical cross
sections of the dike as desipgned are shown on Flates Nes. 32 to 36,
inclusive, Some seepage will occur through the dike, bubt owing to the
marked difference in permeability between the impervious blanket on the
riveréide and éhe free-draining pervious body of the dike, the line of
saturation will be well within the landside toe, and any seepage flow
will pass harmlessly into the toe-trench drain. Seepage through the
foundation will be controlled by the use of adequate steel sheet pile,
blankets and cutoff trenches, The several types of cuteffs are discussed
in Paragraph D=2, The toe drains end drainage system are adeguate to
carry away the seepage, The dike will be constructed to satisfy the
following design criteria:

(1) The crest of the dike is at such a grade that
there is no danger of overtopping when the design flood occurs, (See
Section IV, Paragraph A, )

(2) The freeboard is sufficient to greatly reduce

the danger of overtopping by waves. (See Section IV, Paragraph B,)
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(3) The slope# of the dike are such that, with the
materials used in construction, they will be stable under all conditions.
(See Paragraph C.)

(L) The line of saturation is well within the land-
side toe, (See Paragraph C.)

(5) Water which passes through and under the dike
will, when it comes to the surfece, have a veloecity so small that it is
incapable of moving any of the meterial of which the dike or its foundation
is composed. (See Parsgraph C.)

(6) There is no possibility for the free passage of
water from the riverside to the landside face. {See Section III, Para-
greph E, and Section VI, Paragraph D=2, )

(7) o material soluble in water is used in any part
of the dike. (See Section V.)

(8) The foundation is sufficiently stable to resist
undue stresses caused by the embankment load. (See Section V, Paragraph K.)

(9) Seepage through the dike and its foundetion will
be reduced to a total quantity well within economic pumping limitations.
(See Section VII, Paragraph C,)

D, EMBANKMENT AND FOUHDATION TREATMENT., - The surface of the exist~-

ing ground along the dike aligmnment varies from Elevation 3,0 to Elevation
13,0 meen sea level detum and the top of dike grade varies from Elevation
13,0 to 39,14 Allowing a freeboard of 5 feet the dike will be subjected
to a meximum head of 32 feet, The embankment design provides a top width
of 10 feet throughout its entire length, and side slopes varying as

follows:



Station 31+50 to 38+50; 1 vertical on 2 horizentel both sides.

Station 39+00 to 99+40; 1 on 3 both sides,

Station 170+0C0 to 199+10; 1 on 3 both sides,

| Station 200+40. to 207+10; 1 on 2-1/2 riverside and 1 on 2 landside.

Station 208+60 to 221+20; 1 on 3 riverside and 1 on 2 landside,

Station 222410 to 21+15; 1 on 2-1/2 riverside and 1 on 2 landside.
Transition sections are provided at the change in side slopes. Slopes
are to be dressed with topsoil and sodded and seeded except where riprap
slope protection is provided. Speciel features of the embankment and
foundation treatment are explained in the following paragraphs,

1, Riprap slope protection. = High velocity flows in

the river make it necessary to provide riprap protection for the slopes
of the dike at several locations to prevent erosions A study of the
flows in the river, with allowanee made for the new conditions and re-
sulting higher velocities, indiceted that the riprap was required at the
following locations; From Station L7+50 to Station 99+L0; from Station
170+00 to Station 17L4+00 and at the ends of the embankment on either side
of Main Street stop-log and wall., Protection of the railroad ?mbankment
which is exposed to the river is provided by riprap on both upstream and
downstream slopes. The riprap will be hand-placed to a thickness of

12 inches and will rest on a éninch bed of gravel which is desigred to
prevent undercutting of the riprap. Gutters paved with grouted riprap
will prevent surface water from undercutting where the riprap slopes
contact the original ground surface at either side of Main Street,

2. Under seepage control.-Various types of treatment are

zned to control underseepage depending upon foundation conditions. These
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come under the general classification of cut-off trenches, blankets,
berms and sheet pile cutoffs which are described in detail in the follow-
ing paragraphs:

B -gxgé As = Between Stations 225+30 to 240+90 and
193+60 to 208+20 a stratum of material composed of sand, silt and some
£i1l overlies a relatively impervious material which necessitates the
use of a deep cutoff tremch through the pervious material %o prevent
excessive seepage. The width of brench in excess of design requirements
for the thickness at the impervious cutoff will be backfilled with
pervious material to permit as much economy as possible,

bs TIype B, = A shallow cutoff trench about 5 feet
in depth will be used to penetrate & natural silt blanket existing along
the dike alignment between Stations 5L+50 to 96+L0 and 184450 to 192+50.
The primary use is for inspection of the dike foundation.

ce Type C. - Between Stations 174450 and 18L+50 it
was found that a satisfactory and economical cutoff could be obtained
by the use of a blanket extending laterally about 200 feet beyond the
riverside toe of the dike, The blanket ranges in thickness from 5 to
5 feet and follows the undulating surface of the land. Material from
the storage pond excayation will be utilizsed for this blaniet,

de Type D, = Between Station 39+30 and Stetion 5L+50
a blark:? type cutoff was found to be satisfactory and economioal., A
horizoatal impervious blanket about 60 feet wide extending from the
riversids toe of the dike over the existing ground surface and varying
in éepil from 2 feet at the dike to 2 feet at the riverside edge of the

Sianket; which will be reinforced by an additionel blanket of spoil
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meterial that will be obtained from the excavation necessary to obtain
a suitable foundation for the dike, will be placed over the impervious
blanket, This upper blanket will extend from the dike over the fore-
shore from 150 to 200 rfeet. The depth will very from 3 to 10 feet at
the riverside edge of the impervious blanket end will be sloped awey
from the dike, The spoil materials used are well adepted to growing
vegetation and will be seeded, It is believed the extra thick layer
of this spoil material, elthough not gelect impervious, will prove
satisfactory as a blanket. As this material comes from adjacent spoil
its use should result in economy. At Station 39+30 the impervious sec-
tion of the blanket will be extended over the slope of the bluff to
Stetion 37+60 to reduce seepage under the dike.

e. Iype B, - Foundation soil in the vicinity of
Msin Street is unstable and & berm is used to provide stability,., The
berm extends along the riverside of dike between Stations 208400 and
221+20 and will have a v -foot top width, & similar berm is used at the
south swale crossing between Stations 192400 and 19L+00 except the top
width is about 70 feet. The top of berm will be sloped from the dike
and is sbout 15 feet above the original ground surface., The side slope
will be 1 vertical on L horizontel. No additional protection against
seepage 8 necessary due to the increased path of seepage effected by
the bam:. A complete cut~off is purposely omitted o permit drainsge
nf the nortion of the dike located below the.level of the drain., Also
the e nart of the impervious blanket is placed within the body of
tue drhe Yo prevent a blow as water drains out of the dike after sudden

varesad o of the flood,
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' fo Iype Fe = It was found necessary to use sheet
piling between Stations 170+00 and 177+00 as the upper or impervious
stratum of the foundation has been removed by erosion or other agents,
exposing the layer of Class 2 and L sands which is open to the river,
Between Stations 220+30 and 225+30 sheet piling was necessary because
of the pervious nature of the material under the dike,

%« Toe drains, ~ Landside toe drains are provided
throughout the entire length of the dike, their funetion being to insure
the line of saturation within the pervious section will be kept well
awey from the landside slope. At the extremities of the embankment
where the dike heights are less than 5 feet no drains are proﬁided. To
prevent fine silt washing into and clogging the drain a two=layer filter
will be provided, This filter will consist of a coarse gravel bedding
adjacent to the drain with an intermediate layer of sand to prevent the
foundation silt washing into the gravel bedding. The pervious material,
Class 2 sand, as dredged from the Connecticut River, is satisfactory
for this intermediate layer and no special selection will be needed.

In pleces where the gravel bedding is within the body of the dike or
is in contact with foundetion soils coarser than Class h, the first
filter layer of sand will be omitted.

L4  Special foundation treatment, = At the north portion

of the project approximately between Stations 40+00 to 53+00 the dike
crosses the swele whore the surface deposit is a layer of soft peat
renging from 5 to 12 feet in thickness., This peat is a very unstable
foundation material and will be completely removed from within the

confines of the dike, The explosive methed as used for removing peat
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in highway construction was studied but was inapplicable due to the
extreme width of the ares to be excavated. Cbnsequéntly the peat will
be excavated by the usual methods and spoiled in front of the dike as
mentioned in Paragraph 2 d,

Foreshore berms are provided to improve the stebility of the dike
foundation in the wicinity of Mein Street end at the south swale crossing.,
Design analysis for the solution of this problem is treated in detail
in Seetion V.

5 Access ramps. ~ Remps are provided which will permit

access to the meadows and property adjacent to Saunders Street and Brewer
Lane, These ramps are necessary for fire protection ond access to lands
adjecent to the dikes, Remp No. 1 at Station 70440 and Ramp No. 2 at
Station 175+30 provide access to the meadows, Ramp Nos 3 at Brewer Lane
provides access to Saunders Street from Central Avenue which would
otherwise be interrupted by the dike construction, Ramp Nos 4 permits
access t; the property on the riverside of Brewer Lane, Ramps Nos. 1

and 2 have a maximum grade of 7 percent and top width of 10 feet with
side slopes 1 vertical on 2-1/2 horizontal. The road surface of Ramp

Nos 1 will be mecadamized on the riverside of the dike to prevent

erosion by river currents. The dike and reamp siopes forming & gutter
Vwill be paved with grouted riprap, Remp Noe 3, located at Station 239+80,
will have a top width of 20 feet and a mscadamized road surface 16 feet
wide with side slopes 1 on l-l/?. A maximum grade of 5 percent occurs

at the Saunders Street end of the ramp. At the intersection of the dike
and remp slopes, a grouted riprap gubter will be provided. No. 4 ramp,
located at Station 240+50, will have a top width of 10 feet and a grade

of 10 percent, with side slopes 1 on 1=1/2,
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6. Removal of old sewer pipes, = In the preperation of

the foundation for the dike various drainage and sewer pipes will be
encountered, In the case of storm sewer pipes, comnection will be made
to the dike drainage system and the sanitary sewer will be provided with
an outlet conduit under the dike which can be closed during flood periods,
Pumping stations will be provided for pumping sewage and storm water

during periods of flood,
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VII. HYDRAULIC DESIGN

A. DESIGN GRADE AND FREEBOARD., - The elevations to which the

dike and wall have been desipgned were based on the gréatest predicted
flood, as modified by the approved Comprehensive Plan of twenty reser-
voirs, plus a design freeboard of approximately 5 feet for embenkments
and 3 feet for concrete walls, as recommended by the Board of Engineers
for Rivers and Harbors,

The following table lists the amdopted grades for the tops of the
dikés. Grades are straight lines between the stations shown., These
grades apply to all of the dikes included in the dike protection for East
Hartford. Dike constructed under previous contract is so indicsted.

TABLE NO. 5

DESIGN GRADES

Location Dike Type Station Grade

North end of dike (high ground Earth 3L + B5 (&) 43,0

near Green Terrsce)
Bend in dike at Corn, River " L7 + 73,2 L3.0
Just upstream of R.R. Bridge " 96 + 85,2 L2.5
Just downstream of R.R.Bridge " 99 + Lo Lo.7
High ground N, of Conn. Blvd, " 129 + 50 L0.5
High ground S. of Conn, Blwd. " 1%0 + 70 399

(Sta. 1L4+60,7 to Sta., 150+12,7 concrete wall 2 ft. below earth dike)
Bend in dike at Conn. River Earth 170 + 00 39.1

Bend in dike at Conn. River " - 170 + 00 9.1

South end of dike {(high ground - . '
near Ssunders Street) " 240 + 88 (+) 9.1

Note: The data included between the broken lines apply to & portion of
the East Hartford Dike constructed under one separate contract, ..
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B.  SPECIAL PROTECTION, ~ In the zone of the railroad bridge,

protection of the riverbank upstream of the bridge to prevent ultimete
undermining of the dike, protection of the bridge itself against scour
by excessive river velocities, and general improvement of flow conditions
in order to reduce maximum velocities and provide better utilization of
the free area under the bridge, are necessary to insure the safety of
the dike. For general plan and details ses Plates Nos. 37 and 38,
Four elements in the general construction scheme are adopted to
aécomplish the desired protection: (1) timber-pile groins projecting
from the present riverbank are designed to halt recession of the left
bank due to erosion, (2) a dumped rock blanket on the river bed under-
nesth the railroad bridge to prevent dangerous scouring action, (3}
comprehensive borrow excavation in the river channel {o promote more
even velocity distribution as the flow approaches the bridge opening,
and (L) the removal of all trees and growth along the riverbank on the
Hertford side (right bank) of the river. The fourth item is not covered
by this contract, but the work will be carried out as a separate project.

The work proposed under Item (3) involves practically no additional
cost since the material excevated will be used in the dike. It is neces~
sary only to fix the limits of the borrow area in such a mammer that two
‘spans of the bridge that are not carrying much flow now will be more
effective in carrying their share of the total river discharge.

The work planned‘under Item (4) will improve approach and refreat
conditions near the two end spans of the bridge.

C.  DRAINAGE SYSTEMS

L. Sewers

e General, - Provision has been made to collect the
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seepage passing through and under the dike together.with local runoff
and discharge it back into the river by gravity ordinarily and by mearns
of pumping during flood periods. The:seepage is concentrated in the
toe drains on the landside of the dike. The dike toe drains in the
northern section will drain into #i# existing dilch. through the swale
to the storage ponds It will be necessary to enlarge and regrade the
existing ditch. The dike toe drains in the southern section are con-
nected by latersls to a common collector drain located outside the toe
of the dike, The collector drains discharge into the storage pond ad-
Jacent to the pumping station at fhe swale,

be Amount of flowe - Computations were made to determine

the probable amount of seepage under and through the dike and the local
runoff that could be expected, These guantities were increased mate-
rislly in order to provide adequate factors of safety end for other
local runoff éonnections in the future, Where tﬁe dike intercepts con-
centrated natural surface drainage, cateh basins are provided, Catch
basins are provided to drein the water from 21l low spots created by
the comnstruction of the dike, except that at several points these low
undrained places were filled to aveid having excessively deep sewer
trenches, Existing storm sewers are intercepted by the collector drains,
The sewers have sufficient capescities to take care of storm runoff,
sanitary flow and seepage,

Ce Collector drsinse. = The collector drains, of concrete

pipe, run parallel to the landside toe of the dike between the dike and
the right of way line, except a section west of Main Street where the

drain follows Pitkin Street and discharges into the swale, which drains
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to the storage pond and outfall, The Town of Bast Hartford will conw
tribute the costs of intercepting their storm sewers and the proportionate
part of the drainsge system due to such interception,

de Toe drains, - Rock toe drains were selected for the
dike between Stations LO+00 and 96+00, The toe of the dike at this
location is about level with the meximum water surface in the storage
pond during periods of flood. Draining water from the toe drains would
not be practical under such circumsbances. The natural ground slopes
from the toe drain toward the drainage ditch in the swale, which will
permit natural drainage except during flood periods when the storege
pond is filled to meximum elevation, In general, & gravel filled toe
drain with vitrified clay pipe is used, Every third length of pipe is
perforated, The grester portion of the toe drains contact fine silt
and to prevent clogging of the drain, a filter is used, The dimensions
and proportions of the toe drains are based on the standards adopted by

this office.

2., Pumping stations, = The drainage area enclosed by the

completed dikes is divided into three separate triButary drainage areas
which require three pumping stations, The E, 1.2 Analysis of Design
describes the Cherry Street and Pitkin Street Stations. These stations,
together with the Meadow Hill pumping stetion will be built under
separate contracts,

8e Meadow Hill pumping station. ~ This station was lo-

cated after studies were made to determine the most practical and eco-
nomical site, The south end of the swale was selected as it is the
lowest point in the drainege area and is the existing ocutlet for the

greater part of the drainasge in this sarea.
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It will be required to handle the storm run~off and sanitary
sewsge from 980 acres, of which 450 scres are low-lying meadow land
entirely undeveloped, and 530 acres are developed {(commerciel and
residential), A storage pond LO acre-feet in capacity will be con=
structed in order to reduce the required pump capacity.

The developed area is served by a separate system of storm drains
running normal to Prospect Street and discharging directly into the
swale. The total maximum capacity of all these drains is estimated to
be 98 cefeSes According to local authorities the existing system is
adequate, The existing 30=-inch intercepting sewer running along Pros-
pect Street and discharging into the Hockanum River collects all the
sanitary sewage from the ares tributary to Meadow Hill Pumping Station.
For the present state of development it is estimated that the maximum
flow is 1 cef.s,

Since L6 percent of the total ares is not provided with drains,
the sewer capacity cannot be considered a criterion of pump capacity.

It was necessary to construct a storm hydrograph based on drainage area
characteristics,

Installed pumps for storm run~off will have a meximum capacity of
156 cofese, divided between three units, The station will be built to
accommodate & fourth wnit if, through future devélopment, added capecity
is found to be necessary., A small pump cepable of discharging 15 cefes,
at mexinmum head will be provided to handle sanitary sewage only, If in
the event future improvememts are made to the present sanitary sewer
systems, which will eliminate the functions of this pump, the installation
will be of wvelue to the station for aaditional capacity and flexibility

for handling storm drainege and secepages
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%s Outfalls,

a, Gemersl, = There will be L outfalls constructed under

S B b

the dike to discharge the drainage from the protected areas. The Pitkin
Street and Cherry Street outfalls have been built. The Meadow Hill out-
fall at the swale will be constructed adjacent to the Meadow Hill pump=-
ing station prior to the building of the dike at this location. 4An
existing 30=inch vitrified clay pipe sanitary sewer will be replaced
under the dike by a cambered cast iron pipe with a flexible coupling to
permit settlement without danger of bresking,

be Swale drainage outfell, - The outfall at the Meadow

Hill pumping station will discharge all drainage, including sanitary
sewage under pressure during flood stages and surface dreinage and
seepage by gravity during normal river stages. A concrete pressure
conduit will be constructed tq discharge the drainsge from within the
protected area, This conduit will be built in conjunction with the
Meadow Hill pumping station which is to be a separate contract.

¢e Senitary sewer outfall, - A 30-inch vitrified clay

pipe sanitary sewer passes through the dike alignment and discharges
into the swale on the riverside of the dike, A 30-inch cast iron pipse
installed with & camber and flexible joint which will permit settlement
without danger of breaking will replace the vitrified clay pipe under
the dike, A wvalve chamber built on the landside of the dike will permit
discharge through the pumping station during flood periods or gravity
discharge through the sanitary sewer conduit during normel periods. The
conduit will be imbedded in impervious material with concrete seep rings

. constructed to prevent pipiﬁg. The sanitery sewer cast iron conduit



replacing the vitrified clay pipe will be built under this contract

and will precede the embanlment construction at this location.

Lo Storage pond. - A storage pond comprising about 7
acres of the swalelarea will be located on the north side of the Meadow
Hill pumping station. Factors contributing to the inclusion of a
storage pond in conjunction with the pumping station are:

{a) Low cost of land,

(b) Use of materials in embankment,

(¢) Reduction in instslled pum?ing capacity.

(d) Greater efficiency and repgulation in the
operation of the pumping station.
The elevation of the original surfeace at the site of the storage pond
varies from L to 15 feet and will be excaveted to Elevation li,0, mean
sea level datum. Considering the meximum elevation of water surface
in the pond is Elevation 10,0, the capacity will be LO mcre-feet. The
determination of pumping capacities did not consider effeoctive the
existing storage in the swele, which is about 27 acre~feet below Ele-
vation 10,0, as this would place restrictions on the fubture development
in this area.

.5. Brook diversion ditchs. - The dike is bullt across

the bed of an existing brook near the foot of the bluff at Green Terrace,
A diversion diteh will be excavated on the riverside of the dike cubting
off the bend in the stream bed which will be under the dike. The ditch

will be excavated 10 feet wide on the bottom with side slopes 1 vertical

on 1-1/2 horizontal and will be about 950,0 feet long and 7.0 i feet deep,
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VIII. STOP=-LOG STRUCTURES

A.  RAILROAD STOP-LOG STRUCTURE,

1. Location., - The dike alinement determined the location
of the railroad stop-log structure on the New York, Wew Haven and
Hartford Railroed embankment. For pgeneral plan and sections, see Plates
Nos. L2 and L3.

2. Base elevation, ~ Auger borings were taken at the railroad

embankment to determine the nature and bearing ability of the f£ill. Ow-
ing to some doubt as to the bearing ability of the railroad embankment
fill,‘it waes decided to design the stop-log structure with its base slab
bearing upon the original soil at the base of the railroad fill, Reil=-
road service will be mainbtained by using sheet steel shoring as shown on
Plate No. L3,

3, Width of opening. - The width of the stop-log opening was

based on the reilroad requirements of 9 feet on either side of the center
lino of txweln,  Further adjustments were made to provide additional width of
opening on account of curvature and superelevation., These resulted in an
inorease of 1 foot, making the opening 19 feet wide,

L Wingwalls. ~ The stop~log structure is connected to the
embaniment on either side by cantilever type wingwalls constructed with
seep fins for preventing seepage of water along the conecrete,

5. Cubt~off, ~ It was necessary to use a sheet pile cut-off
under the stop-leg structure to control the upliff'under the base slab
and to satisfy requirements for economy. A blanket cut-off would not
have given a long cnough path of seepage to sufficiently dissipate the

head. Sulitable drains have been provided to carry off the scepage.
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6., Shelter site for stop-log timbers., - A convenient site for

the stop-log shelitor was provided by constructing a berm on the landside
of the dike adjacent to the stop-log structure, This arca was provided
without additional cost, as the £ill is a part of the normal dike scction.

B, MATIN STREET STOP-LOG STRUCTURE.

1. Locetion., - Economic studics in conjunction with confercnces
with representetives of the Town were made to debermine the most feasibloe
alinement of the dike and stop-log structurc at this point, The location
selected for the stop-log structure across Main Street near the Hockanum
River will protect as much propofty as cconomically possible. For gencral
plens and sections, see Plates Nos. bl and 45,

2. Foundation., - Subsurfacc investigotions at the site of the
stop~log structurc have disclosed tho oxistence of a deop deposit of plas-
tie clay commencing a fow feet below the original ground surfacc under the
highway f£ill ond extending to bedroek 100 fceet down. An sppreeiable
amownt of settlement is anticipated and computations indicate o varying
degreo of settlement et different points. (See Scetion V, Paragroph J.)
Becouse of the great depth of plastic clay below the structure the econ-
omical solution is to control rather than prevent settloment of the
structure. The design provides for bearing piles of average length under
the ends of the structure and speeial vertical joints within the structure,
the functions of which are to control stresscs within and the movement of
the strueture. The top of thc stop-log structure and the wingwolls were
raised 6 inchos above the dosign grade to previdc for settlement.

3., Width of opening. - The Main Stroot stop-log is designed

to accommodatc two traffic lones each 29-1/2 Peet in width, an island 10



feet in width containing a railroad track end two sidewalks epproximetely
5-1/2 feet in width, giving a total width of the stop~log opening of 80
feet. The adopted plan having seven openings of equal length and six
structural steel posts was found economical and has the advantage of per-
mitting ¢losure of some of the openings in anticipation of e flood without
undue interference to traffic,

L. Wingwells. - The area in which the stop-log is constructed
contains restaurants and filling stations and the clear spaces are neces-
sary for the normal operation of these places of business, For this
reason the conerete wingwall for the stop-log structures is justified as
oceupying less space than would be occupied by a dike. At theends of the
wingwalls the shest pile is broﬁght up to the elevation of the top of
the wall and carried beyond the wall in eithor direction, reducing cleva-
tion with steps, until it ends at the impervious toe of the embankment.
This sheet pilec is provided, in addition to the embankment core and the
seep fins on the concrete wingwalls, to control seepoge and securc the
ends of the concrete against boing washod arcund during floods.

5. Cut-off, « The design provides for a stoel sheet pile cutb=-
off driven %o impcrvious material under the stop-log strucbture. An ox-
isting telephone conduit under the stop=log structure nccessitates the
construction of o conerete manhole to permit driving o continuous shect
pile cut-off,

6, Toc drains, = Secpage will be drained by extending the
dike drains along tho base of the conercte strueture, The drains slopo
from the conter of Main Stroet to the ombankmont drainage systom on

elither side.
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7. Shelter site for stop-log timbers and supports, - An area

on the cast side of Main Stroet and on the landside of the dike %00 feot
from tho stop-log oponing has been provided for the ercction of a shelter
to house the stop=log timber and steel post supports. This site was

produced by filling an otherwise undrained pocket adjacent to Mein Strect
end locateos the shelter at o convenient distence from the stop-log struc-

turc. No othor satisfactory site is awveilable.
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IX.  STRUCTURAL DESIGN

A, GENERAL, - Thc East Hartford Dike, Itcms EH. 3 to 5, includes
two stop-log structurcs, one to permit the Now York, New Haven and
Hartford Railroad to pass through the dike at Stotion 97468 and the
other to allow passagc of Moin Streot (U. S. Highway No. L) through the
dike at Station 213+3%. Bach structurc cconsists of two wingwalls and o
barpior. of timbeor logs supportod by wvertieal grooves in the wingwalls,
The highwoy structurc also has six romovable supports. The cnds of the
wingwalls have scep fins attached to form o cut-off into thc corth dike.
The wingwalls are connected across the roailronad by o £il1l, which is renlly
o cap on the stecol shect piling. This sill drops under the trocks and
clears tho base of rail by L4 inches, a dimension requested by the rail-
road., The bottom log fiﬁs onto this sill, Across the highwoy, the
wingwalls are connceted by o base slab which has six transverse beoms
in 4t ot 11' 7" cec. The removablec supports connecet to these beoms, A
sill runs across the entire base, flush with tho road surfoce, for the
bottam logs to rest on,

The span of the railroad stop-log structurc is 19' O" and a 12" log
will otorry the water }oad for this width. Tho span of the highwey stop-f/
log structurc, however, is 80'x and this is brokem up into seven shorter f
spons of 11' 7" by the use of six romovablc stecl supports which fit
into sockets in the roadway, An 8" log is usod for this structure.

B, GENERAL DESIGN DATA.

1. Generol. = Tho structural design has been exocuted in ac-
cordance . with stondoard proctice, The specifications which follow cover

tho conditions affocting the design of the reinforced concrete and
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structural steel,

2. Unit wolghts, - The following unit weights for materisl

were assumed in the design of the structurc.

Water 62.5# per cubic foot
Dry carth 100 # " it "
Seturated carth 254 v n
Concrete ' 150 # " u

3. Barth pressurcs., = In computing oactive earth pressures,

equivalont fluid prossures computed by tho usc of Ronkine's formula worce
used, They arc as follows:

Equivalent liquid pressure of dry carth =
35 pounds per cubic foot.

Equivalont liquid prossure for saturated earth =
80 pounds per cubic foot,

In computing passive resistances, Ronkine's formula was used with
the coefficiont of intornal friection = 35 dcegrecs,

L. Hydrostatic uplift.

. Riverside of sheot piling.

——y

Full hend due to hondwater.

b, Londside of shoet piling

(1} At londward %oe, full head due to tallwater.
(2} At shoet piling, full head duc to tailwater plus
onc=half the difference between heodwotor and tailwoter.
(3) At intermodiate points, the uplift was ossumed
to wvary uwiformly with the distanco from the toc.
5. overturning. - Tho resultont of all external loads, in-

eluding hydrostatie uplift ond oxeluding basc proessure, does not foll
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within the middle third undef evéiy.condition but undor no condition
is the nllownble beoaring value of the seoil excceded; For wulis with
boaring piles, the resultant falls within the reor pile. In cvory.casc
the plle specifiod is of sufficient strongth to corry the maximum loading.
6, Sliding. = In genorel, the total horizomtol forees duc to |
cxternal loads shall net excecd the resistance availablo from friction
and passive rosistance, The coefficient of friction used is 0.45. For
walls with bcaring‘pilos, the horlzontal forces due to external loads
shall not cxeced the resistance awvailable from passive pressurc and shoear
on the pllcs,
7. Boaring, = The total boaring pressure, equal to the sum of
hydrostatic pressurc plus the romeining effcetive basg pressure, shall
in no case excced the maximum allowable soll pressurec, or pilo loading,
8, PFrost cover. = All footing basos shall lic at least L
feot beneath tho ground surface to aveid heoving by frost action.

9. Path of percolation, = Excopt whore the steol sheet piling

is either driven to rock or extended s minimum distonce of 3 feet into
an underlying stratum of impervious clay, the minimum path of percolation
shall be four times the head of water.

10, Structural steel, = The design of structural steel wns

carried out in accordance with the Stondord Specifications for Steel
Construction for Buildings of the American Institute of Steel Construc-
tion,

11. Reinforced concrete, - In general, all reinforced conecrete

wos dosigned in accordance with the "Joint Committce on Standard Specifi-

cations for Concrete and Reinforced Concrete” issued in January 1937, ond
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with the "Joint Codc of the American Concrote Institutoc and the Reine
foreing Steol Institute for the Design of Concrete and Reinforced Con-
erote" issued in 1928,

0. Allownble working stress, = The allownble working

stress in concrete used in the design is based on o compressive streongth

of 3,000 pounds por squarse inch in 28 days,

b. Flexure (£,) - Lbs. per sq. in,

Extrome fibre stress in compression 800
¢ Shoar (v) -
Beams with no web reinforcement oand
without speocinl anchorfge « o « » a 60
Beoms with no web reinforecoment but
with special anchorage of longitudinal
SECEL & o & o » ¢ o 5 5 0 ¢ 0 0 o s 90
Beams with properly designed web rein-
foreomont but without special anchorage
of longitudinoal stecl + o« v ¢ o o o 180
Booms with proporly designed web rein-
forcemont and with special anchorage
of longitudinal stcol o o o o o s o 270
d. Bond {u) - |
In beams, slabs, and one wy footings 150
Wheore speeinl onchorage is provided 300
The above stresses are for deformod bars,

¢, Booaring (£4) =

Where o concrcote mombor has on aron ot

lecst twice the area in beoring. . 500
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f. Axinl comprossion (f,) - Lbs. per sq. in.

Colums with lateral £5CSe o « o o L50

g. Steel stresses =

—

TensSion « « o & & & ¢ 4 & & & & o o 18000
Web roinforcament « « o o o ¢ o ¢ o s 16000
h. Protective concrote covering -

Type of mombors Minimum cover in inches

Members pourcd dircetly ageinst the ground L
Members cxposcd to carth or water but pourod

agoinst fOrms « o o o o o o o s o o o s v 8 o s 3
For sccondary steel, such as tomperaturc and

spacor stecl, the above minimum cover may

be deereossed by the diamctor of the tempera-

ture or spacor stecl rods.

C. BASIC ASSUMPTIONS FOR DESIGN

1. Loadings, - In goneral, ooch momber is dosigned to rosist
the most unfaovorable combination of loadings., The design flood olevation
for the railroad stop-log structure is Elcvation Li2.5, and for the highwoy
structurc Elevation 39,1. The head is reduced duc to the constrictions
at the railroad and the Memorial bridges; this accounts for the differcnco
in design clcvations. The principal locd on tﬁc structures is from the
flecod water, but the wingwalls are clso designed teo retoin the scburated
dike whon the river has receded, |

2, Hoin Strect stop-log strueburoc, - The highway stop~log

structure is designed ns o counterfort wall, the romovablo supports
being the counterforts, The logs coarry tho water louad inito the romovable

supports which in turn transfor the load to the beams across the base,
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these beams then transfer the load into the base slab, The beams are
designed to carry the concentrated thrusts from the supports and the
slab is designed continuously under the beams. The timber logs are
designed as simple beams supported at the ends. The wingwells are
designed as typical cantilever flood walls, except at the seep fins where
the walls are designed with the fins as counterforts. The ends of the |
wingwalls which tie into the dike are placcd on concrete piles as the
bearing wlue of the ground is poor. To allow for differential settle=-
ment, a slip joint is provided in ench wingwanll near the seep fins, The
removable support is designed as an "A" framc to resist the direct load
and overturning.momént from the logs. The support is made so that the
post and strut can be separately pinned to their base castings and then
swung fogother for the finnl connecting pin to be driven in. Four smoll
removoble hoist frames foellitate the handling of the logs, snd latcral
bracing is provided to hold tho "A"™ framos vertical during.orection.

3, Railroad stop-log structurc, - The railroad stope-log struc-

ture has no removnble supports and the ontirc water load is corried by
the logs into the wingwalls, The wingwalls are designed as typiecal
cantilover flood walls, except at the soop £ins where tho wall is con-
sidercd counterforted. The thrust of the logs on the wingwalls couses
on cccentricity longitudinally along the basc. This changes the base
pressures slightly and the bases arc designed eccordingly. The timbeor
logs are designed as simple beams supported ot the ends, Two removable

holst frames are provided to facilitate the handling of the logs.
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X.  CONSTRUCTION PROCEDURE

A SEQUENCE OF OPERATIONS. - Assuming that the contract for the

work will bo let on or before April 1, 1941 ond construction will com-
mence on April 10, 1941, it is contemplated th;t the work will be com-
pleted by Novembor 15, 1941, including sodding, sceding and cleaning up,
although it is possible that those lattor itoms may have to be deferred
until the spring of 1942. To avoid tho possibility of impounding water
in the swale the schedule will be arranged so that ot all times during
the construction of the embankmont o larger oponing will be maintained
in the dike across the swole ot the dovmstreom ond then ot the upstreoom
cnd or north crossing. In addition, the construction of the condgit
from the Meadow Hill pumping station, not & part of this contract, will
precede the placing of embankment materials at this location. _It is
contemplated that the conduit will be completed by September 1, 1941,
thus allowing from September 15 to November 15, 1941 for the completion
of the embanlment closure.

The following schedule shows thc major items of work involved, the
approximate quantities, ond ploanned construetion period for cach. The
schedule considers the effect of river stage fluctuations, a2 continuous
record of which has been kept for mors than LO years. Plates Nos. 2 and
3 are hydrogrophs for the Connecticut River at Hartford, Connccticut,

continuous from 1917 to 1938,

(Table on following page)



TABLE NO. &
EBAST HARTFORD DIKE
Station 31450 to 99+40 nnd Station 170 to 241+15
CONSTRUCTION PROGRAM

First Scason i : : ; :
Proparation of Site =ﬁpr.lo lthfﬂug 31, 19&1: 95 ; 58,ﬁ.;0.61 acre/doy
Stripping -Apr 10, 1941 ¢ Oct 1, 19411120 ¢ 55,000 cy.héo ¢ y./doy
Common Excavation -May 1, 19&1 Oot 15, 19&1:120 +276,000 cy .2 ,300 c.y,/day
Emboankment, pervious .~May i, 19h1 Nov. 1, 19&1:130 790 000 cy 6 ,100 e.y./doy

Embonkment, imporvious ‘May 1, 19k1: v, 1, 19h1 130 175,000 oys 1,350 ouy./day

Sodding ond Seeding 'gJuly l,lth:Oct. 1, 19h1= 60 : 27 A.go.hﬁ acro/day
Stecl Sheet Pilling :May 1, 19&1:0ct 1, 19&1 110 ; 53,000 sf;uao s.f./doy
Riprap, hand placed fJuno'l 19hl=Nov. 1, 19hl lOO : 17,000 cy:ITO c.y./aay
Droinago May 1, 19&1 Scpt 15, 19&1 90 : - : -
Concreto Structurcs cJune 1, 19h1 Sept. 1, l9h1 60 : 1,300 °y: 22 ¢.y./dsy
Groins .-June i, l9hl +Sopt, 1, 19&1 60 -1 100 tons-?o tons/day
Speeial protoction at RR) ) : f ' :

bridge, dumped rock - )iAug. 1 l9h1:Sopt 15, 19hl ho.zB,SOO tons:210 tons/day

L] H : H H

Contract to be let on or before april 1, 19L41
Completion of work - November 15, 1941

Number of calondar doys for construction = 220
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1, Preparation of site, - The work inwolved is (1) clcaring;

(2) grubbing; (3) romoval of masonry foundotions and structures, Clear-
ing consists of the romoval of trees, brdsh ond sﬂrubs, and removal of
buildings wnder the dike sito. Grubbing consists of the removal of
sbtumps, roots and vegotable growbth over the ares clearod and under the
site of the dike. Reomoval of any cellar foundotions, culverts or other
small structurces will then be sceomplished,

2. Stripping. - When the sitc is cleared and grubbed, all
undesirable material under the dike site is then romoved by stripping.

3, Excavation, - Whilc the sito is being clcoroed, grubbod
and stripped, oxcavations forkthe foundation of theo concrotc structures
mey be accomplished., Upon completion of the stripping, the toe trenches
moy be excavated, onc for drains and the othor for oxploration and cute
offy Material from thesc excavations may beo used in the roandom £ill

soction of the embankmont,

Lo Stecl shoot piling. - The steel sheet piling will be
driven in those portions of tﬁe dike whorc it is roquired bofore place-
ment of £ill is startecd. Under tho concrete structures it will be driven
beforec conecrcte is ploced.

5. Embankmont construction, = As Soon as the foundoation and

toe trenches hoave been preporced and the toe drain constructed, the cme
bankmont c¢onstruction will toake placc, The Southern Scetion of the
cmbanlment will be construcited entirely by the rolled £ill method and
in the Northcrn Scetion as much of the porvious portion of the cmbank-
ment as procticoble will be construeted by the hydreulic £il1l mcthod.

The pervious £ill will be obtained from Borrow Aroc A", The imporvious



fill will be obtained from Borrow Area "E". The random fill will come
from excavations on tho site provided the matorinl is suitoble, Rock
for tho hond-placed riprap may be obteined from nearby quafrics. It

is expocted that the rock wili be placed as soon as pracﬁicablo on the
ombonkment £ill, Usde of modern construction cquipmont and standard
methods of construetion arc contomploted throughout, The rolled fill
will be placed by truck or crawler wogons and rolled by shoep!s-foot,
cylindrical, or disc rollcrs, o8 moy be reguired. Pneuwmatic hand tompors
will be used in corners or ncﬁr structurcs., The dmbankmcnt is to be
built in one season, except sodding and seeding which will be comploted
the following scason.

6, Drainnge systom. - The construction of the drainage systems

should stort as scon as practicable. Tt will bo necessary to build the
outfall comdults first so thot no delay will be caused to the construction
of tho dike proper. Excavabion, pipe laying, ond backfill may be come
ploteod bofore the monholes end wlve chamber are finished,

T Stop=log structures, - Bxcavation for the stop-log struc-

turcs ond wingwoalls will be storted at the beginning of the scason, The
construction of the woll and reloated strueturcs will then be started and
will be finished in advance of plocing embonlmont at thesc ldcations.

8. Miscellaneous.‘- The placing of scd and riprap will follow

the construction of the dike., The jJjob will beo clcaned up as soon as
procticable,

B. LABORATORY AND FIELD TESTS DURING CONSTRUCTION.

1. Embonkment construction, - Thc District Soils Laboratory

at Providence, Rhode Island, and tho field soils laboratory ot East
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Hartford, Comnecticut, will perform all tests necessary to investigate
and rocord tho -characteristics of the typces of soil used in consiruc-
tion. Tosts will be performed to debormine grain size classificotions
of soils, wotor contents and density of meterial in place, and com~
poetion charncteristics of borrow materials, Supplementary shear and
permeablility teosts will also be mode. Materials used for embonlomment
and their plocement will be subjest to closc control before and dur-
ing construction., Sercened gravel for the toc=drain and riprap backing
will bo obtained from commereinl sources ond will be subject to cheek
laboratory tests,

2. Foundation observations., =~ As tho various foundation

stroto are oxposed in exenvotions, samples will be obtainced for matural
density and rccord purposes, Schtlomont obscrvations will be mode to
chock actunl sottloments against predieted valucs.

% Concrete construction, = Moterials uscd in the moking

of conecrcte will be tested at the Contral Conerete Testing Leboratory,
West Point, New Yorlk, The field tests will prineipally be uscd for
control of the gquality of concrete during comstruction. Facilities
will be available for grading the aggroegates, designing mixes, meking
of slump tcsts and for casting and curing concrete cylinders for com-
pression tests,

Coment will be tested by o recognized testing leborotory and
results of these tests will be kmown beforc tho coment is used. Only
cne brand will be used throughout at each location, Finc ond coarso
agéregatcs will be obbained from approved ecommerecial sources, The cmount

of water uscd for cach bateh of conercte will bo predotermined: it will



in gencral; be the minimum amount necessary to produce a plastic mixture
of the strength specificd. Storage of ccmont and aggregotos, mixing ond
plocing of conerote os well as placing of reinforcement steel will be

supervised by Government inspectors,
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XI¢  SUMMARY OF COSTS

The total construction cost of the Enst Hartford Dike from
Stotion 31+50 to Station 99+40 and Stotion 170+00 to Station 241+15 has
been estimated ot $1,315,000,00, including 10 poreent for contingencios
ond 15 percent for engineering and overhend. This summary doos not in-
clude the cost of any pumping stations. These costs have beon distributed

as follows:

a. Embonkment $950,000
b, Conercte feotures 45,000
¢, Drainago systems 514,000
d. Steel sheot piling 8l,000
e. Riprap and dumped rock 167,000
f. Miscollancous | 15,000

o, The embankment item comsists of all cxecavation ond £111 for
the dike with cut~off tronch and toe drains, grovel bedding, topsoil,
sodding and soecding, bitumincus maccdam read surfacing and romps.

b. The concrete features consist of all eoxcavetion ond back-
£ill, cement, conerete, reinforeing steel, struetural steel, copper
woter stops and conerebe bearing pilcs.

S .The drainage systems consist of oll oxecavation and baelkfill,
tile pipe, reinforced concrecte pipe, cast iron pipe, gntes, walves,
eore of sewﬁgo and‘wntcr during construetion and drainapge structurcs.

4. The shoet piling includes furnishing, plocing and driving
the piles,

&+« The hand-placed riprap consists of gravel bedding, furnishing

and placing the rock for riprop and furnishing and plocing dumped rock,
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£, Miscellancous-items include preporation of site, miscellone-

ous fill and 21l other itoms not included under above Items 3, b, ¢,

g, ond o
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WAR DEPARTMENT CORPS OF ENGINEERS, U.S. ARMY
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H. J. Kropper, Assoc. Engineer
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